Quinones are widely distributed in nature and constitute an important class of naturally occurring compounds. They are found in plants, fungi and bacteria. 1) These compounds are aromatic rings with two ketone substitutions.
2) Large number of quinones has been associated with antitumor, antibacterial, antimalarial and antifungal activities.
3) The antitumor activity is exhibited predominantly by three main groups of naturally occurring quinones such as benzoquinone, naphthoquinone and anthraquinone. Mitomycin and streptonigrin possess p-benzoquinone moiety with heterocyclic groups whereas anthracyclines, doxorubicin and daunorubicin consist of anthraquinone moiety. Some naphthaquinone antibiotics such as lapachol and lapinone are also found to be cytotoxic to tumor cells. 4) Plants of the Eriocaulaceae family are widespread in the region of the Serra do Cipó, State Minas Gerais, Brazil. Several plants from this family are known as 'everlasting plants' because they appear to be alive even for years after being haversted. Paepalanthus is the largest genus of this family with approximately 500 species. Among there more than 400 species are endemic in Brazil. 5) In previous works we have described some biological activity (cytotoxicity, antimicrobial and antioxidant) from naphthopyrones isolated from the capitula of P. bromelioides. [6] [7] [8] In this work we describe the isolation, structure determination and the cytotoxic effect in vitro of a new 1,4-naphthoquinone isolated from the capitula of Paepalanthus latipes.
Results and Discussion
Compound 1 was obtained as a red powder. The ES-MS spectrum of 1 (positive mode) exhibited protonated molecular ion [MϩH] ϩ at m/z 317, corresponding to molecular formula C 16 . On the basis of the above evidence the structure of 1 was established as 5-methoxy-3,4-dehydroxanthomegnin ( Fig. 1) .
Semixanthomegnin is a natural 1,4-naphthoquinone previously isolated from the mould Trichophyton megnini and was recently synthetized in its monochiral form. 9) Compound 1 is the 5-methoxy monomer of the known compound 3,4,3Ј,4Ј- Quinones constitute an important class of naturally occurring compounds. They are found in plants, fungi and bacteria. Large number of quinones has been associated with antitumor, antibacterial, antimalarial and antifungal activities. In this work we describe the isolation, structure determination and the cytotoxic index of a new 1,4-naphthoquinone isolated from the capitula of Paepalanthus latipes.
A New Cytotoxic Naphthoquinone from Paepalanthus latipes
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11)
The occurrence of the naphthopyranone derivatives is common to all the Paepalanthus species belonging to the subgenus Platycaulons. The presence of 1 in P. latipes is the first description of a 1,4-naphthoquinone in this genus. Compound 1 seems to be biogenetically derived from the acetate pathway through the oxidation at position 6 of the naphthopyranone ring.
Nearly 300 naphthoquinones of different structural types have been isolated from plants, bacteria and fungi. These natural occurring compounds have long been used in folk medicine, and more recent studies have proved the therapeutic value of both natural and synthetic naphthoquinones, particularly as antiparasitic and anticancer agents. 12, 13) In our study we evaluated the in vitro cytotoxicity of the 1,4-naphthoquinone on McCoy cells using the microculture MTT-tetrazolium assay.
14)
The new compound showed a significant cytotoxic index of 35.8 mg/ml when compared to cisplatin (CI 50 value of 41.9 mg/ml), a cytotoxic substance used in antineoplasic therapy, used as reference compound on the same cellular system.
The biochemistry and cytotoxicity of naphthoquinones have been extensively studied in vitro. By reaction with cellular reducing agents, naphthoquinones undergo redox cycling, with concomitant formation of reactive oxygen species (ROS) as superoxide anion and hydrogen peroxide. 12, 15) Furthermore, the carbon atoms adjacent to the carbonyl groups are electrophilic, and naphthoquinones that are not fully substituted in the quinone ring are alkylating agents.
Most chemotherapeutic agents, including alkylating agents, induce cell death in cancer cells by apoptosis. These classes of antineoplastic agents cause cells to over generate ROS, and, thus, are capable of inducing apoptosis, and causing oxidative damage to DNA. 16) Quinones have several biological properties and various effects on the different cellular systems. Other biological parameters will be evaluated on anti-cancer potency of this new cytotoxic compound.
Experimental
General Experimental Procedures NMR spectra in CDCl 3 were obtained using a Varian INOVA-500 spectrometer, operating at 500 MHz for 1 H and 125 MHz for 13 C and 2D-NMR (inverse detect 1 H-13 C HSQC and HMBC. ES-MS spectra were performed on a Fisons VG Platform spectrometer in positive (70 V) mode. The sample was dissolved in MeOH and injected directly. IR spectrum was performed in a FT-IR-Nicolet Impact IMACT-400, KBr. UV spectra were obtained on a Beckman DU 670 spectrometer. Elemental analysis was made with a Carlo Erba EA 1110 apparatus. TLC were performed on silica gel SiF254 (Merck). The plates were visualized using UV light (254, 365 nm). Cytotoxicity Assay McCoy cell line (ATCC CRL-1696b) was maintained in Eagle medium with 7.5% fetal bovine serum. After trypsinization, 0.2 ml aliquots of medium containing approximately 10 4 cells/ml were seeded into 96-well tissue-culture plates and incubated at 37°C. After 24 h, the Eagle medium was removed and the cells were placed into unmodified medium (control) or in medium modified with various concentrations of test chemical. After incubating for another 24 h, the medium was removed and the plates were prepared for microculture MTT-tetrazolium assay. 14) After brief agitation, the plates were transferred to a microplate reader (Spectra and Rainbow (Shell) Readers-Tecan, Austria) and the optical density of each well was measured using a 540 nm filter and 620 nm reference wavelength. All experiments were performed at least four times, using three wells for each concentration of chemical tested. The cytotoxicity data was standardized by determining absorbance and calculating the chemical concentration. Linear regression analysis with 95% confidence limit was used to define dose-response curve and to compute the concentration of chemical agent needed to reduce absorbance of the MTT by 50%, the so called cytotoxic index (CI 50 ). 17) 
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